The aim of the study was to investigate different procedures to check for the most effective disinfection method and most dimensionally accurate impressions post-treatment with disinfectant. Five alginate impressions, each of thirty-two dentate patients were made with 24 hours interval. Impressions were divided into five categories: Group I included alginate impression with only water rinsing (Control). Group II were with immersion in chlorhexidine gluconate solution, Group III were spraying and Group IV were impression of alginate mixed with chlorhexidine solution. Group V comprised of impressions taken after pre-procedural mouth rinsing. Samples were inoculated in blood agar media for 3 days at 37°C. The impressions were poured in type III dental stone. The inter-molar distance, inter-canine distance, the antero-posterior distance and the depth of the cast were measured with Digital Vernier calipers. The results indicate the presence of highest number of bacterial colonies on Group I impression i.e. the control group. Least bacterial count was found in Group V followed by Group III, Group II and Group IV. Highest dimensional changes were seen in Group IV followed by Group III and Group II casts. Group V was found to be most dimensionally stable. Within the limitations of the study, it was concluded that the most effective and accurate method of disinfection is pre-procedural rinsing followed by spraying and immersion. Internal disinfection was found to be the least effective method with high bacterial count as well as high dimensional changes.
Introduction:
The microbial flora of the oral cavity is rich and extremely diverse due to abundant nutrients, moisture, hospitable temperature and availability of surfaces to develop. The majority of these organisms pose no significant risk to dental professionals; however, a number of them cause infections that may be difficult to cure. 1 The most frequently identified microorganisms are Streptococcus species, Staphylococcus species, Escherichia coli species, Actinomyces species, Peptostreptococcus species, Pseudomonas species, Enterobacter species, Klebsiella pneumoniae, and Candida species.
2 In recent years, there has been growing interest in the potential risk of microbial contamination in dental offices. Authors have perpetuated the notion that dental impressions can lead to transmitting diseases, such as hepatitis B, tuberculosis, herpes and AIDS. Research has scientifically shown the contamination of oral cavity impressions and the transfer of these microorganisms to gypsum models. 3 In light of the possibility of cross-infection between patients, dentists, assistants and laboratory technicians, it is essential that all impressions are disinfected and that each patient is considered to be potentially infected. Prevention of contaminated dental impressions and other dental items leaving the immediate chair side area is an ideal way to control cross-contamination. 4 Unfortunately, infection control measures are not followed in India. Marya et al 5 showed that there is a lack of commitment to high standards of infection control practices in dental colleges in India. The reason for this is that spraying or immersing impression material with The American Dental Academy (ADA) & the International Dental Federation (IDF) insists on disinfecting all impressions taken from patients before sending them to laboratories.
The British Dental Association states that all impressions should be handled in the same way as an impression from a high risk patient. Thus, disinfecting methods are a necessity; but can affect the accuracy of dental impressions. Therefore, disinfection of impressions should be carried out using specific methods and disinfectant solutions for each type of material. Two factors are fundamental: 1) the effectiveness of the disinfection process, and 2) the effect of treatment on the impression and thereby on the gypsum model. 7 Hence, a disinfection procedure is required which is easy to follow and does not cause any changes in the accuracy of impressions. Irreversible hydrocolloid (alginate) is an impression material routinely used in dentistry for some of its advantageous points like easy handling, low cost, capability of reproducing details and high comfort for the patient. They are hydrophilic in nature, and this property facilitates making of accurate impressions in the presence of saliva or blood. 8 However, it retains bacteria at a level that is 2 to 3 times higher than other impression material. 3 It has an intrinsic potential for retaining microorganisms. Also, microorganisms are more persistent in alginate molds, which hinders the process of disinfection. 9 Given these factors, many techniques have been proposed and researched in the scientific community, with a considerable amount of combinations of disinfectant solutions and methods.
There are two common methods to disinfect dental materials: (1) immersion and (2) spraying. 10 The most common chemical disinfectants which are used by dentists are alcohols, aldehydes, chlorine combination, phenols, biguanides, iodide combinations, and ammonium.
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Chlorhexidine is a broad-spectrum antimicrobial agent. It is the most thoroughly studied and the most effective anti-plaque and anti-gingivitis agent known today. 12 It has been used to reduce the level of oral S. mutans 13 and streptococci 14 . Chlorhexidine is bactericidal for both gram-positive and gram-negative species and hence incorporated into mouth rinse solutions. In this study, different procedures (immersion, spraying, disinfectant as an alternate to water while mixing with alginate and a pre-procedural mouth rinse) were studied to check for the most effective disinfection method and most dimensionally accurate impressions post treatment with a disinfectant. Chlorhexidine gluconate is considered as the gold standard among new mouth rinse formulations due to its profound antibacterial and anti-plaque activity. 15 So we have used it as the disinfectant in our study.
Materials and Methods:
Thirty two dentate patients in the age group of 20 -30 years and a simplified Oral-Hygiene Index Score of 2 (Debris Index of 1 + Calculus index of 1) were randomly selected. Medical history and oral examination were conducted to exclude the presence of local disorders. Patients with systemic disorders, subjects under anti-microbial therapy, smokers and pregnant women were excluded from the study. Patients who used prosthetic devices were also excluded because of the difficulty of taking impressions and the greater accumulation of biofilm in the specific prosthetic area. The experimental procedure was clearly explained to all participants who signed a consent form for the same. Five alginate impressions were made for each patient with suitable stock tray. Impressions were made with 24 hours intervals between one another so as to allow for the bacterial re-growth which may be disturbed during impression making. Impressions made were divided into five categories as follows ( Figure I) In Group I, alginate impressions were made. Upon removal from the oral cavity, the impressions were rinsed with distilled water for 15 seconds to reduce the number of resident bacteria in the impression. In Group II, alginate impressions were rinsed and then immersed in chlorhexidine gluconate solution (0.2%) for 20 minutes followed by another rinse with distilled water. All impressions were checked for the lack of any bubbles and amorphous spaces. In Group III, alginate impressions were rinsed. The chlorhexidine gluconate (0.2%) solution was then sprayed on the surface of the impression ensuring that no area is left uncovered and even distribution of disinfectant occurs. It was then packed in a sterile bag for 20minutes followed by another rinse with water. In Group IV, the alginate was mixed with chlorhexidine gluconate (0.2%) solution instead of distilled water. The impression was made with this alginate and washed with distilled water upon removal from the mouth. In Group V, the patient was asked to rinse with chlorhexidine gluconate (0.2%) mouthwash prior to making an alginate impression. The impression procedure followed was similar to Group I patients. Bacterial swabs were collected using dry sterile cotton swabs for all groups in the mid-palatal region for 30secs. These bacterial swabs were used to inoculate the aerobic bacterial culture in blood agar media for 3 days at 37°C. The species studied included Streptococcus species, Staphylococcus species, Escherichia coli, Peptostreptococcus species, and Pseudomonas species Bacterial colonies were counted with the aid of an illuminated colony counting apparatus fitted with a magnifying lens and an automatic count recorder after 72 hrs of culturing. For counting, the selected plates bore between 30 and 300 colonies. The mean count was multiplied by the dilution used and divided by volume of culture plate to obtain colony forming units, expresses as number of colonies per ml of water. Colony Forming Units (CFU)/ml = no. of colonies × dilution factor/ Volume of culture plate The impressions were poured in type III dental stone after 45mins of removal from the oral cavity. The casts were separated from impression after 30 minutes. The inter-molar distance (from tip of mesiopalatal cusp of left 1 st molar to the tip of mesio-palatal cusp of right 1 st molar), inter canine distance (from tip of cusp of left canine to the tip of cusp of right canine), the antero-posterior distance (from the incisive foramen to the line joining the mesio-palatal cusps of the 1 st molars) and the depth of the cast (from the line joining the mesio-palatal cusps of the 1st molars straight down to the palate) were measured using a digital Vernier calipers, with an accuracy of .001mm. The distances were measured three times by two examiners, for each impression and mean were calculated ( Figure II 16 Previous microbiological reports found that nondisinfected impressions are capable of transmitting microorganisms to dental laboratory technicians.
Hence, strict infection control measures are necessary to ensure the health and safety of dental workers and patients. Disinfection of impressions is now considered a routine procedure in dental settings in most countries. Until 1991, rinsing impressions under running water was the recommended practice and has been shown to reduce the count of microorganisms present on the impression surface by 40% to 90%, but a measurable bacterial load still remains on impressions and can be transferred to casts. 17 Hence, disinfection becomes mandatory. Rinsing is also considered beneficial as it removes organic matter that may prevent exposure of the impression surface to the disinfectant and compromises the activity Irreversible hydrocolloid is routinely used in dentistry but transmits more bacteria than silicon and elastomeric impression. Also, it is susceptible to dimensional distortion during disinfection procedure because of its hydrophilic nature. They swell if immersed in water or disinfectant. 19 The amount of water absorption varies with the disinfectant concentration and type. 20 In the present study, various methods of disinfection of alginate impression material with chlorhexidine gluconate (0.2%) and their effects on the dimensional stability of the material have been studied. It was found that the most effective way of disinfection of impression material was pre-procedural rinsing. The bacterial count was reduced to almost zero with the added advantage of no dimensional change. It has been reported that pre-procedural rinsing with chlorhexidine has a profound effect on the aerobic and facultative flora of the oral cavity and is effective to prevent and control infectious diseases of the mouth by killing bacteria in saliva and tongue. 21, 22 Second most effective way to reduce bacterial contamination was found to be spraying. The bacterial count significantly reduced by spraying, but some amount of dimensional distortion, though statistically insignificant, is seen. The spray technique is the most indicated technique in literature. It shows a similar anti-microbial activity compared to the immersion method without any dimensional changes. 23 The American Dental Association (ADA) recommends that alginate impressions be sprayed with an ADA-approved disinfectant and then sealed in a plastic bag for the recommended disinfection time. Immersion technique was also found to be an equally effective method of disinfection as spraying, but with the disadvantage of significant dimensional changes. The safe time period observed by various authors varied from 10-30mins. 24, 25 On the other hand, various researchers have found a significant dimensional alteration with immersion disinfection. 26, 27 This is in accordance with the results of the present study. The least effective method was found to be internal disinfection with less reduction in bacterial count and highest dimensional changes seen. The result is not in accordance with previous reports. Internal disinfection method has been emphasized in several other research studies and considered as a method of choice for alginates. 28 The reason of being the preferred method is the dimensional stability and accuracy of impression which is not affected because of possibility of immediate pouring. 29 Other studies have also demonstrated the effectiveness of methods such as alginates containing antimicrobial agents in its composition 30 or even the use of disinfectants as substitutes of water in the preparation of alginate. 31 Many studies confirmed that the irreversible hydrocolloids mixed with chlorhexidine were effective in reducing surface growth of the bacteria. 32, 33 Current recommendations advocate the use of disinfecting solutions such as formaldehyde, chlorine compounds, glutaraldehyde, iodophors and phenolic compounds in adequate concentrations. 34 According to the specifications provided by the Disease Control Centers, chemical disinfectants such as chlorine compounds, formaldehydes, glutaraldehydes, phenols, and iodophors have the potential to eliminate Hepatitis, Herpes and HIV in 10 to 30 minutes. 35 Koburger et al ranked the antiseptic agents regarding their effective microbistatic and microbicidal activity as polyhexanide = octenidine > chlorhexidine > triclosan > PVP -iodine. 36 CHX, a cationic bisbiguanide [1,6-DI (4-chlorophenyl-diguanido) hexane] agent with a broad antibacterial spectrum (Gramnegative and Gram positive), some virus and antifungal activities and with low mammalian toxicity was first described in 1954. It is also biocompatible with oral tissues and has the ability to remain on a surface and be gradually released and is widely acknowledged as an extremely effective anti-plaque and anti-gingivitis agent. 37 Chlorhexidine is not sporicidal and hence considered an intermediate-level disinfectant. The exact mechanism of action exerted by CHX on bacteria and the differences in activity on Gram positive and negative bacteria are still not very clear. It has been postulated that CHX bypasses the cell wall exclusion mechanism, perfuses to cytoplasmic membrane to cause leakage of low molecular weight components through cell membranes and precipitates cytoplasm content through the formation of complexes with phosphate moieties. The inhibitory effect of CHX on cell growth was enhanced by increasing CHX concentration. At low concentrations, chlorhexidine affects membrane integrity, but at high concentrations, cytoplasmic contents precipitate, resulting in cell death. 38, 39 It is considered as the gold standard mouthwash. Chlorhexidine solution proved useful as the mixing liquid to produce the self-disinfecting irreversible hydrocolloid impression material for clinical use, but this does not hold true for the present study. Effectiveness of 0.2% on 0.12% CHX in reducing the clinical parameters were proved to be identical. 40 Hence, 0.2% concentration is used in this study which is most commonly used concentration in mouthwashes and has also been proved to be an efficient impression disinfectant when used as a pre-procedural mouth rinse or as an alternate to water while mixing with alginate. 41 But it is strongly recommended that all impressions are thoroughly rinsed with water after disinfection to prevent incorporation of disinfectant in the cast. 
Conclusion:
Within the limitations of the study, it was concluded that the most effective and accurate method of disinfection is preprocedural rinsing. Spraying and immersion, although show similar effects in reducing bacterial count, leads to some dimensional changes with immersion technique showing more distortion. Internal disinfection was found to be the least effective method with high bacterial counts as well as high dimensional changes. The following points should be kept in mind: Blood and bioburden must first be cleaned off the impression prior to disinfection.
Cleaning should be performed immediately after taking the impression, before the blood and bioburden has a chance to dry onto the impression material. Impression materials have limited tolerance of immersion in liquids and this should therefore be minimized and controlled after disinfecting the impression; it must be rinsed under running water before being further processed or sent to the laboratory. Failure to properly rinse the disinfectant off the impression can result in a substandard model due to incorporation of residual disinfectant into the mixed stone or plaster.
